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Laparoscopic Live Donor Nephrectomy
Howard Lau
Since the first successful renal transplant between identical twins in Boston, USA, in 1954, no major surgical
advance was made in the technique of live donor renal transplantation until 1995, when a team from Johns
Hopkins University, USA, performed the first human laparoscopic live donor nephrectomy (LLDN). Since
then, more than 5,000 LLDNs have been performed worldwide, with excellent outcomes in donors and recipients.
Despite this, LLDN remains a controversial operation in many renal transplant centers. This article reviews
results from some of the larger published series, and summarizes our practice at Westmead Hospital, where we
have performed over 100 transperitoneal LLDNs since 1998. [Hong Kong J Nephrol 2005;7(1):47–50]
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INTRODUCTION
Since the first successful renal transplant between
identical twins in Boston, USA, in 1954, no major
surgical advance was made in the technique of live
donor renal transplantation until 1995, when Ratner
and colleagues at the Johns Hopkins University, Balti-
more, Maryland, USA, performed the first human
laparoscopic live donor nephrectomy (LLDN). Since
then, more than 5,000 LLDNs have been performed in
many centers worldwide, with excellent outcomes in
both donors and recipients. Despite this, LLDN remains
a controversial operation in many renal transplant
centers. The major issues regarding the technical
difficulty of LLDN are vascular and ureteric length
and integrity, ischemic insult to the kidney, and
immunologic events in recipients. This article reviews
results from some of the larger published series, and
summarizes our practice at Westmead Hospital, where
we have performed over 100 transperitoneal LLDNs
since 1998.
DONOR WORK-UP
Renal donor inclusion criteria are the same in both open
and laparoscopic operations. Previous abdominal
surgery and obesity can increase the technical difficulty
of the operation, but are not absolute contraindications.
Advances in computed tomography (CT) imaging
technology, particularly in the field of high-speed
helical multi-detector scanner generating CT angio-
gram (CTA), have improved preoperative anatomic
assessments. Nonetheless, while the ability of CTA to
predict the arterial anatomy has been proven [1], it is
imaging of the venous anatomy that has made CTA
particularly useful for LLDN work-up. Knowledge
of the relationship between veins and arteries is very
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helpful in hilar dissection. Often, venous anomalies are
the cause of open conversion, and CTA can demonstrate
many such anomalies preoperatively. However, Ratner
et al reported that no radiologic, demographic or
anatomic parameter predicts the operative difficulty of
LLDN [2].
Multiple arteries can be managed in LLDN. In my
own series, 9 of 116 donors had two renal arteries, and
Mandal et al reviewed 31 donors with multiple left renal
arteries who underwent LLDN without any significant
increase in donor or recipient complications [3]. Due
to anatomic differences in the right and left kidney, the
left is preferred for removal in LLDN, mainly because
of its longer renal vein.
TECHNICAL ASPECTS
Different approaches to LLDN include transperitoneal,
hand-assisted, and retroperitoneal operations. The
transperitoneal approach provides a larger working
space and more options for kidney extraction incisions.
With this technique, the donor is given a light bowel
preparation preoperatively to reduce fecal loading in
the colon. A lateral decubitus position (at 60 degrees
on a table bent in the renal angle) is used. Three ports
are used, with additional retraction ports inserted as
required. A 30-degree laparoscope is used to facilitate
viewing around the renal vein and kidney.
The colon and spleen are mobilized medially from
the diaphragm to the pelvic inlet, thus exposing the renal
hilar by identifying the gonadal vein, which is followed
superiorly. The psoas muscle medial to the gonadal vein
forms the boundary of the organ to be removed. The
renal vein is then isolated from its tributaries, including
the adrenal and any lumbar veins. It is important to
avoid multiple vascular clips on the renal vein, since
these limit the subsequent placement of vascular sta-
ples during the warm ischemic time. For this reason,
the author generally prefers to use tire on renal vein
tributaries. Vessel loops around the vein and artery can
facilitate dissection, with minimal handling of the
vessels. An ultrasonic tissue dissector and bipolar
forceps are useful for dividing lymphatic and neural
tissue around the renal artery and aorta. Ureteric
mobilization can be carried out to the level of the iliac
bifurcation. Care is needed to preserve periureteric
tissue to reduce ischemic injury to the ureter.
The kidney is then mobilized, usually starting with
the upper pole. The adrenal gland is separated from the
kidney after entering Gerota’s fascia. The mobilization
is continued laterally along the upper pole. The lateral
attachment of the kidney is then divided to expose the
posterior part of the kidney. The mobilization can either
be within, or along, Gerota’s fascia. Vessel loops around
the renal artery and vein assist identification of the
vessels behind the kidney. It is not recommended to
mobilize the lateral renal attachment until medial and
hilar dissection is completed.
The kidney extraction site is then prepared. A 5–7
cm Pfannenstiel incision is made without separating
the rectus muscle on each side. The incision is marked
before turning the patient to avoid distortion from skin
shift on the lateral position. A 15 mm port for the
Endocatch bag (Auto Suture Co, United States Surgical
Corp, Norwalk, CT, USA) is inserted between the rectus
muscles under direct vision. The ureter is then divided
distally between clips. The kidney is then placed into a
15 cm Endocatch bag inserted through the 15 mm port,
leaving only the artery and vein, still connected, outside
the bag. Throughout the operation, the patient is kept
well hydrated with 4–5 L of intravenous crystalloid.
Furosemide is given before division of the vessels. In
my unit, intravenous heparin is not used.
It is important to ensure that an Endo-TATM stapler
(Auto Suture Co, United States Surgical Corp) with a
refill, large vascular clips, sucker, forceps, and scissors,
are readily available before progressing. The stapler
applies staples without cutting the vessels. Staples are
applied on the donor side only, thus allowing maximal
vessel length, and back-bleeding from the kidney
reduces kidney congestion. Depending on the size of
the renal artery, it is ligated at its origin with at least
three large Endo-ClipTM clips (Auto Suture Co, United
States Surgical Corp), or with an Endo-TATM stapler if
more than 8 mm in diameter. The vein is then stapled
medially with the Endo-TATM device. The stapler is
removed and the staple line inspected for completeness
before division. The arterial and venous stumps are
then pushed into the Endocatch bag, which is pulled
through the Pfannenstiel incision after splitting the rec-
tus muscle in the mid-line.
After removal of the kidney, a hand is placed over
the extraction site to maintain pneumoperitoneum.
Hemostasis is checked, usually with an intra-abdominal
pressure of 5 mmHg to reduce tamponade effect. A
small drain is placed through one of the ports to en-
hance the release of retained intra-abdominal gas. Lo-
cal anesthetic is given at the time of wound closure.
The patient is given a nonsteroidal anti-inflammatory
drug suppository before reversal of anesthesia, and is
given clear fluid, as tolerated, for the first 24 hours after
operation.
RIGHT KIDNEY
The short right renal vein and the retrocaval position
of the right renal artery make the right kidney unpopular
for LLDN [4]. Some surgeons prefer laparoscopic
removal of the left kidney with multiple arteries to
removal of a right kidney with a single artery. Other
Hong Kong J Nephrol • April 2005 • Vol 7 • No 1 49
Laparoscopic live donor nephrectomy
surgeons will make an incision to divide the renal vein.
The author found that, by using an Endo-TATM stapler,
an adequate length of the right renal vein can be
removed. The main factor determining the suitability
of the right kidney for LLDN is whether the right renal
artery remains solitary on the lateral edge of the inferior
vena cava. Dissection of the renal artery in the aorta-
caval space has been described and can be considered.
To approach the right kidney laparoscopically, an
additional port for liver retraction is required.
OTHER APPROACHES
Surgeons at various centers favour hand-assisted LLDN,
believing the technique to reduce the learning curve,
operating time, and perhaps warm ischemia, and to be
associated with less pain and a shorter recovery time,
compared with open surgery. However, the cost of a
hand port is, at least for the time being, considerable
(equivalent to 1.5 days of hospital stay), and the inci-
sion usually cannot be used in open conversion.
Nevertheless, a current trend is to put the hand port
for LLDN of the left kidney sideways through a 7 cm
paramedian incision, which can be used in case open
conversion is required. A retroperitoneal approach
provides less working space but earlier access to the
renal artery and vein; mobilization of the upper pole
of the kidney and bagging of the kidney are difficult.
Many surgeons divide the vessels with a small open
incision in the upper abdomen.
DONOR AND RECIPIENT OUTCOMES
Several authors have demonstrated reduced pain,
analgesic requirements and recovery time with LLDN
versus other techniques. Morbidity also appears to be
less with LLDN than with open live donor nephrectomy.
Most centers offering LLDN have reported an increase
in live donor numbers. Interestingly, Kuo and Johnson
reported that 47% of their 40 kidney donors donated
only because LLDN was available [5]. Although Kuo
et al reported an 88% discharge rate within 23 hours of
operation [6], at my center, the average postoperative
stay is 3.5 days.
Concerns about the anatomic and functional
integrity of kidneys procured by LLDN, and about
compromised recipient outcomes, have now been
largely resolved by reports from centers pioneering this
procedure [7–9]. Adequate vascular and ureter length,
minimal warm ischemia time (average < 4 min), early
graft function despite the use of pneumoperitoneum,
and low ureteric complications (3–10%), have been
reported. Some authors reported higher serum cre-
atinine levels in the first 3 months after operation in
patients who received a kidney from LLDN than in
patients who received a kidney from open live donor
nephrectomy. All reports with longer follow-up periods
showed no differences in renal function between
patients who received a kidney from LLDN and those
who received a kidney from open live donor
nephrectomy.
TRAINING
As success with LLDN has been seen in transplant
centers across the world, both urologists and transplant
general surgeons are keen to take up the operation.
LLDN is at the more difficult end of the spectrum of
laparoscopic renal surgery, and surgeons who have
mastered LLDN are likely to excel at laparoscopic
ablative nephrectomy. Urologists should embrace this
new development in surgery, and structured training
should be given to facilitate the uptake and performance
of laparoscopic renal surgery, including LLDN, to
maintain the expertise of renal surgery within the
specialty, and to ensure optimal patient outcomes.
CONCLUSION
LLDN is feasible and reproducible, without major dis-
advantages in terms of donor and recipient outcomes.
Reductions in postoperative pain, recuperation times,
and lost wages, together with improved cosmetic
results, for LLDN relative to other techniques, have in-
creased the incentive for many potential renal donors.
Indeed, most transplant centers offering LLDN have
reported a significant increase in live donor numbers.
As expertise in laparoscopic surgery continues to
broaden among urologists, LLDN is likely to become
the new standard for renal transplantation.
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